Undoped 4H silicon carbide epitaxial layers were deposited by means of CVD method with growth rates of 2 µm/h, 5 µm/h and 11 µm/h at 1540
• C on n-doped 8
• , 4
• and 0
• o-cut 4H-SiC (00 · 1) substrates. The structural defects were studied before and after growth of the epitaxial layers by means of conventional Lang topography, synchrotron white beam and monochromatic beam topography and by means of X-ray specular reectometry. The topographic investigations conrmed the continuation of the dislocations in the epitaxial deposit on the 8
• and 4
• o-cut substrates without new extended defects. The important dierence occurred in the surface roughness of the epitaxial layers, which increased for higher growth rates. The epitaxial layers grown on 0
• o-cut substrates at analogous condition contained usually other SiC polytypes, but the inuence of the growth rate on the distribution of the polytypes was observed. An important factor conditioning the successful growth of 4H SiC homoepitaxial layers is the o-cut of the substrates from (00 · 1) planes. The most commonly applied o-cut value is 8
• . The suggested step-ow growth mechanism [3, 4] The epitaxial growth on 4
• o-cut substrates with the use of so called hot wall growth reactor had been recently described by Wada et al. [5] and by Chen and Capano [6] .
The quality of the layers is also dependent on the chemical composition of the used precursors strongly aecting the growth rate. It had been analyzed by Kojima et al. [7] , Myers et al. [8] and Fujiwara et al. [9] . The required eect of micro-pipes overgrowth is stimulated by a larger o-cut and higher growth rate. The growth of epitaxial lms on dierently oriented substrates had also been considered by Landini and Brandes [10] and by Nakamura et al. [11] . The specic carrot-like defects occurring in 4H epitaxial layers had been described by Benemara et al. [12] . The use of X-ray diraction topography in studying of 4H SiC homoepitaxial layers had been included in papers by Tsuchida et al. [13] , Zheng et al. [14] and by Huh et al. [15] .
The growth of single polytype 4H-SiC homoepitaxial layer on 0
• o-cut substrates is very dicult, because the step-ow mechanism is not possible. The successful growth of such layer was reported by Ko±ciewicz et al. [16] .
The technology of SiC bulk crystals and epitaxial layers is currently being developed in the Institute of Electronic Materials Technology (ITME) providing the opportunity (915) of wide use of X-ray methods of characterization exploring conventional and synchrotron sources of radiation.
Some results of the growth of the epitaxial layers on the substrates with small o-cut obtained at ITME were published elsewhere [16] , while some results on the inuence of surface nishing on the perfection of 4H SiC homoepitaxial layers were published by Mazur et al. [17] .
The purpose of the present paper was to study the structural defects and the surface roughness in 4H silicon carbide homoepitaxial layers grown on the substrates with the o-cut being smaller than the most frequently used 8
• with dierent growth rate, which was one of the parameters suggested by many authors as the one to be altered at the lower o-cut [5, 6] . Various values of the growth rate parameter were used, as suggested for the small o-cut case in refs. [5, 6] .
Experimental methods
The presently investigated 4H silicon carbide epitaxial layers were grown with CVD method with the use of Aixtron VP 508 equipment at hot wall regime and CH 4
and C 3 H 8 precursors. The growth reactor is a horizontal one, but oers some additional possibilities (gas ow, additional sample motion).
The layers were not intentionally doped and were de- • o-cut conrmed the continuation of the dislocations in the epitaxial deposit, as it may in particular be observed in Fig. 4 , especially in the monochromatic beam topograph (Fig. 4 b) . Some representative screw dislocations with the contrast analogous to that in Fig. 3 We did not observe the formation either of new dislocations or of other extended defects in the epitaxial layers at all three growth rates. However, we found a distinct dierence of the surface roughness in the layers deposited at dierent growth rates: the roughness increased with increasing applied growth rate, as may be seen from the tted theoretical rocking curves in Fig. 5 . 
